This report describes a case of 88-year-old women who developed central venous catheter-related bilateral hydrothorax, in which left pleural effusion, while right pleural effusion was being drained. The drainage prevented accumulation of fluid in the right pleural space, indicating that there was neither extravasation of infusion fluid nor connection between the two pleural cavities. The only explanation for bilateral hydrothorax in this case is lymphatic connections. Although vascular injuries by central venous catheter can cause catheter-related hydrothorax, it is most likely that the positioning of the tip of central venous catheter within the lymphatic duct opening in the right sub-clavian-jugular confluence or superior vena cava causes the catheter-related hydrothorax. Pericardial effusion can also result from retrograde lymphatic flow through the pulmonary lymphatic chains.
http://dx.doi.org/10.4266/kjccm.2015.30. 4.343 and platelet 273,000/mm 3 . Albumin was 2.7 g/dL, alanine aminotransferase 9 units/L, aspartate aminotransferase 15 units/L, and total bilirubin 0.6 mg/dL. BUN was 21.7 mg/ dL and creatinine 1.17 mg/dL. CK-MB was 4.1 units/L and troponin I 0.03 mg/mL. N-terminal Pro-BNP was 276 pg/ mL. Chest radiography was unremarkable (Fig. 1 ). The central venous catheter which was inserted via left jugular vein in the operating room was accidentally pulled out. In the afternoon of the first postoperative day, a 7F double lumen central venous cathe-ter was inserted via left subclavian vein under ultrasonographic guidance in the intensive care unit, because of a poor peripheral venous access. After it was confirmed that blood could be aspirated easily from both two lumens, a crystalloid fluid was connected to the distal port to start infusion. After a few hours of delay, chest radiograph was taken to confirm the position of central venous catheter, which also showed a small to moderate amount of right pleural effusion (Fig. 2) . Since she did not have any respiratory distress, it was decided to watch for the further progress.
On the second postoperative day, chest radiograph showed showed clear lung field in the both sides (Fig. 4) . A sum of 800 mL of fluid was drained from the right pleural space.
On the fourth post-operative day, chest radiograph showed a left pleural effusion (Fig. 5) . A left pleural drain was inserted and a sum of 800 mL was drained. A bedside transtho- 
Discussion
The unique feature of the present case is that the patient developed the left pleural effusion, even while right pleural effusion was being drained, so that there was no accumula- Although there is no right major lymphatic duct or right pseudo-thoracic duct, in some cases there is one large right lymphatic duct. [10] Consistent with this observation, a case of an accidental right lymphatic duct cannulation with an 8F pulmonary artery catheter introducer sheath, in an attempt to insert pulmonary artery catheter via right internal jugular vein, has been reported. [11] In this case, the right lymphatic duct was large enough to accommodate 8F introducer, from which chyle was able to be aspirated easily, confirming that the introducer was in the lymphatic duct. In some cases, as shown in Fig. 6 , there is a dual cervical connection of lymphatic ducts in both the left and right supraclavicular fossae, corresponding to the presence of contralateral draining. This Fig. 6 . The lymphatic ducts of the right para-tracheobronchial lymph node chains, which drain lung lymph directly into the jugulo-subclavian venous confluence. PTD denotes right paratracheal chain, ITB intertracheobronchial lymph nodes, BSG left superior bronchial lymph node, and RH beginning of the left recurrent chain (Adopted from Le Pimpec Barthes F, et al, [10] with permission from the authors and publisher).
dual connection can explain the development of bilateral pleural effusion with some delay in the left side, as shown in the present case report and the previous case reports. [3, 4] It is most likely that the radiographic contrast in mediastinum, which disappeared within 45 minutes in the case mentioned above, [3] was not in the free mediastinal space as extravasate, but in the lymph node chains and lymphatic ducts, so that it drained quickly via both right lymphatic and thoracic ducts. It is expected that pericardial effusion would be drained in the same way, once the central venous catheter is removed as in the case mentioned above. [4] A previous study has shown that when the right side inter- [6] A previous study [12] has suggested that prolonged use of the catheter for total parenteral nutrition may increase the chance of vascular wall erosion, resulting in hydrothorax. In any case, however, the vascular injuries, such as erosion or perforation, can explain neither the occurrence of bilateral hydrothorax, nor the occurrence of left hydrothorax by the left side vein cannulation.
In conclusion, although vascular injuries by central venous catheter may cause the catheter-related hydrothorax in some cases, it is most likely that the positioning of the tip
